2 pathway (Guillas et al., 2001) . Some clones started to produce a major mild base resistant lipid comigrating with M(IP) 2 C and/or ceased to make the residual amounts of IPC/C, IPC/D, MIPC or the abnormal lipids a and b that had been found in the original W303 lag1Δ lac1Δ cells (not shown). We concluded that these cells rapidly got outraced by spontaneous suppressors, which survived freezing and thawing better than unsuppressed cells, and that sphingolipid biosynthesis of W303 lag1∆ lac1∆ cells was genetically unstable so that the strain was not suitable to study the effects of overexpression of YDC1. We therefore decided to work in the YPK9 background, in which the lag1Δ lac1Δ double deletion is lethal (Jiang et al., 1998) , but which can be maintained by pBM150-LAG1, a centromeric plasmid bearing LAG1 under the control of the GAL1 promoter (Guillas et al., 2001 ). The YPK9 lag1Δ lac1Δ pBM150-LAG1 (2∆.LAG1) strain grows at a normal rate on galactose and therefore is probably not accumulating suppressors; when put on glucose containing media, cells undergo numerous cell divisions but then switch to a slow growth rate.
Supplementary Discussion
Our data establishes, clarifies or confirms numerous aspects concerning the specificity of the enzymes involved in sphingolipid biosynthesis in yeast:
First, the rather similar prevalence of C18, C20, C22, C24 and C26 fatty acids on IPCs made by 2∆.YDC1 (Fig. 4A) argues that the Elo2p-and Elo3p-dependent microsomal fatty acid elongation system somehow can furnish fatty acids of all lengths between C20 and C26. Wild type cells contain significant amounts of C24 and C26, but very low levels of C22 and C20 unless one deletes the acyl-CoA synthase Fat1p, which is proposed to activate intermediate length (C20, C22) fatty acids in order to channel them into a degradation pathway (Choi and Martin, 1999) .
Thus, it may be that in the context of 2∆.YDC1, Ydc1p draws on a physiological pool of fatty acids, but it may also be that the accumulation of C26-CoA or DHS in these lag1∆ lac1∆ cells causes a perturbation of the microsomal elongation system or inhibits Fat1p and thus causes the even representation of the various fatty acids in the sphingolipid fractions of 2∆.YDC1 and 3∆.YDC1.
Second, in 2∆.YDC1 cells the Sur2p hydroxylase only hydroxylates free LCBs but not the more mature sphingolipids although Sur2p has been shown to have activity in vitro towards both, free DHS and DHS-containing ceramides ( Fig. 1) (Grilley et al., 1998) . Indeed, we find that IPCs, MIPCs or M(IP) 2 Cs of 2∆.YDC1 and 3∆.YDC1, have the same mobilities on TLC (Fig. 3C, Fig. S1 ), that their sphingolipids contain an abnormally high fraction of ceramides with only 2 hydroxyls ( Fig. 4A -4C) (consisting by necessity of a non hydroxylated fatty acid attached to DHS) and that these ceramides are hydroxylated to the same degree in both strains ( Fig. 4A -4C ).
This suggests that Sur2p does not hydroxylate DHS-containing ceramides or DHScontaining mature sphingolipids (IPCs, MIPCs and M(IP) 2 Cs) and that the sphingolipid species containing 3 hydroxyls in their ceramide consist of a DHS plus a mono-hydroxylated fatty acid, not only in 3∆.YDC1 but also in 2∆.YDC1 (Fig.4A) .
Third, the fact that Sur2p apparently does not hydroxylate ceramides or IPCs makes us believe that the minor IPC44-4 and IPC44-5 species seen in 2∆.YDC1 but absent from 3∆.YDC1 (Fig. 4A) does not originate from a DHS-containing but rather a PHS-containing ceramide, made by the endogenous Ypc1p. Indeed, Ypc1p uses PHS and DHS for reverse ceramidase activity with similar efficiency (Mao et al., 2000b) .
Moreover, our data confirms that the fatty acid hydroxylase Scs7p ( Electron microscopy. Sodium phosphate buffer (0.1M, pH 7.2) was used throughout.
Supplementary experimental procedures
10 A 600 units of exponentially growing cells were washed twice with ice cold buffer, resuspended for fixation in 5 ml 2.5% glutaraldehyde in buffer and left at 4°C for 30 min. Cells were centrifuged at 1000 g, and washed three times in 5 ml of buffer at 4°C. Then the cells are treated with 1% OsO 4 in buffer for 20 min at room temperature. Thereafter cells were washed 3 times at room temperature and taken up in 2% agar in distilled water, melted at 30°C. Cells were dehydrated in ethanol and finally in propylene oxide before being embedded in epon.
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Supplementary Tables   Table SI. * The data on 2∆.LAG1 grown on glucose were calculated from Fig. 2A .
Results indicate the incorporation of radioactivity into various lipids expressed as % of the total radioactivity in lipids of the strain and were calculated by taking into account both, lanes with deacylated as well as non-deacylated extracts. Fig. 3C was repeated as described in the legend to Fig. 3C . Fig. 1) and are known to be unable to grow in high salt, at low pH or at 37°C (Patton et al., 1992) . Elo3∆ cells are deficient in fatty acid elongation, accumulate PHS and make less than normal amounts of complex sphingolipids.
Elo3∆ cells were reported to be calcium and zinc hypersensitive and unable to grow at high pH or on glycerol, although calcium hypersensitivity was not detectable if over the entire body of the mother cell, we find that most mother cells showed uneven cell wall thickening limited to certain zones (panels A, B). Similar local cell wall thickening was recently described for las17Δ, vrp1Δ and kre5∆ mutants which make either increased or reduced amounts of β1,6 glucan, respectively (Li et al., 2002; Levinson et al., 2002) . We also frequently observed strings of up to 5 cells that seem not to detach from each other properly as in panel B. The multilayered cell wall areas are still to be observed at a certain frequency in 2Δ.YDC1 (panels E, F).
2Δ.YDC1 also often show an increase of internal membranes of undefined nature (panels E, F). Ceramides are believed to form membrane domains in the ER, which are essential for the export of GPI proteins out of the ER (Bagnat et al., 2000) . The very low levels of ceramides found in 2Δ.YDC1 cells (Fig. 7A and B) leads one to expect a cell wall fragility and CFW hypersensitivity due to compensatory chitin
biosynthesis. Yet, 2Δ.YDC1 cells are not hypersensitive to Calcofluor white, but nevertheless have thickened cell walls. + 0.1µg/ml myr + 0.1µg/ml myr + 25µM DHS + 1µg/ml myr + 1µg/ml myr + 25µM DHS + 10µg/ml myr + 10µg/ml myr + 25µM DHS BY4742 sur2∆ + 25µM DHS YPDUA Fig. S5 
